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* NOTICES * 

JPO and NCIPI are not responsible for any 
dcunages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the formation approach by the passage type membrane 
formation method of the spatter film to the substrate used suitable for manufacture of photo-mask 
BURANKUSU etc. 
[0002] 

[Description of the Prior Art] In recently, a precision level and detailed nature are required and, as for a 
lithography technique, a precision level and detailed nature are increasingly required also for a photo 
mask in connection with this. And in the photo mask, a precision and in order to make it detailed, in 
photo-mask BURANKUSU before patterning, much more homogeneity of the membrane formation to a 
substrate is demanded. 

[0003] Conventionally, although it is manufactured when photo-mask BURANKUSU forms chromium, 
chrome oxide, etc. by sputtering to substrates, such as glass, the actual condition is fully not 
corresponding to the demand of the latest advanced formation of homogeneity membrane formation. 
[0004] That is, it roughly divides into the spatter membrane formation approach (a reactant sputtering 
technique is also included), and the fixed membrane formation approach and the passage type membrane 
formation approach are leamed. 

[0005] Among these, in the fixed membrane formation approach, the approach of enlarging target size 
as much as possible to a substrate as an approach of improving field intima thickness distribution is 
adopted. However, from the field or the economical field of an ingredient, this approach has big loss and 
is not an effective approach. Moreover, although enlarging distance between a target and a substrate 
(distance between T/S) can also improve membrane formation distribution to some extent, a membrane 
formation rate falls, and since economical loss is too large, it is not a best policy. 
[0006] Furthermore, although the magnetron method which gives a field to a target, controls the plasma 
and improves thickness distribution is generally also adopted, it is dramatically difficult for a limitation 
to be still in magnetic field control, and to improve to less than **!% of thickness distribution. 
[0007] On the other hand, the passage type membrane formation approach is an approach of performing 
sputtering, moving a substrate at a predetermined rate, in this approach, thickness distribution of the 
migration direction (travelling direction) of a substrate is excelling extremely and controlling the spatter 
indoor transit rate of a substrate uniformly, and it is easy to suppress thickness distribution within ** 1%. 

[0008] However, also in this passage type membrane formation approach, to the migration direction of a 
substrate, control of the thickness distribution in the direction of a right angle is dramatically difficult, 
and has the same problem as the fixed membrane formation approach. The spatter film and 3 show a 
target, as for a substrate and 2, 4 shows a magnetron, drawing 8 and 9 show this and it is [ one in 
drawing is the spatter film from which drawing 8 was obtained by the usual sputtering approach, and the 
spatter film obtained by the sputtering approach according / drawing 9 / to a magnetron method, and ] 
the migration direction of a substrate perpendicularly to space or a screen in drawing. Therefore, 
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thickness distribution of the direction of a right angle serves as a flat crest configuration by the usual 
sputtering approach to the migration direction of a substrate, although thickness homogeneity is 
improved a little by the magnetron method, the thickness of a center section and the thickness of both 
ends serve as the shape of respectively thin 2 crests, and in addition, thickness homogeneity is not 
enough. 

[0009] For this reason, the sputtering approach v^hich can form the spatter film which was excellent in 

thickness homogeneity also in which direction was desired. 

[0010] 

[The means for solving a technical problem and the gestalt of implementation of invention] It found out 
tiiat field intima thickness homogeneity was notably improved by inclining to a substrate side in the 
condition that the field by the side of a substrate faces [ in / in order that this invention person may meet 
the above-mentioned want , as a result of inquiring wholeheartedly / the passage type membrane 
formation approach ] right and left mutually in the target of a couple along the direction of a right angle 
(the following and this direction are called cross direction of a substrate ) to the migration direction of a 
substrate , and arranging . That is, although it was easy for the thickness homogeneity of the spatter film 
which met in the migration direction of a substrate fi-om the fu:st to be excellent in the passage type 
membrane formation approach, and to hold down to less than **1% of thickness distribution as 
mentioned above, it was a thing inferior to the thickness homogeneity which met crosswise [ of a 
substrate ]. However, by carrying out dip arrangement of the target of a couple along the cross direction 
of a substrate as mentioned above, the thickness homogeneity of the spatter film which met crosswise 
[ of a substrate ] improves, the knowledge of the ability to also suppress thickness distribution of the 
cross direction of a substrate within ** 1% is carried out, and it came to make this invention. 
[001 1] Therefore, while this invention moves a substrate at a predetermined rate in the spatter interior of 
a room In the formation approach of the spatter film for a substrate which forms in the above-mentioned 
substrate front face the spatter film by the spatter particle from the target arranged in the above- 
mentioned spatter interior of a room While arranging the target of a couple in right and left along the 
direction of a right angle to the migration direction of the above-mentioned substrate In the condition 
that the field by the side of a substrate faces mutually, it inclines, the target of these couples is arranged 
to a substrate side, respectively, and the formation approach of the spatter film for the substrate 
characterized by performing spatter membrane formation is offered. 

[0012] Hereafter, lessons is taken from this invention and it explains in more detail. The sputtering 
approach of this invention is based on the passage type membrane formation method which performs 
sputtering, moving a substrate 1 1 at a predetermined rate into the spatter room 10 in the predetermined 
direction (the direction of arrow-head A shows a travelling direction among drawing 1 , and it is a 
travelling direction perpendicularly to space or a screen in drawing 2 ), as shown in drawing 1 and 2, 
and a well-known approach can be used for it in itself In addition, in this invention, although it adheres 
to substrate 1 1 front face and the spatter particle from the target 12 arranged in the above-mentioned 
spatter room 10 is formed, in this case, sputtering of this invention is not restricted to sputtering 
performed in inert gas ambient atmospheres, such as an argon, but is used in semantics including 
reactive sputtering performed by mixing reactant gas, such as oxygen gas, nitrogen gas, or methane, in 
inert gas, such as an argon. 

[0013] This invention arranges the targets 12a and 12b of a couple along the direction of a right angle 
(cross direction of a substrate 11) in the sputtering approach by this passage type membrane formation 
method to the migration (progress) direction of the above-mentioned substrate 11 . In this case, as shown 
in drawing 2 , make the targets 12a and 12b of these couples incline to a substrate side, respectively in 
the condition that the field by the side of a substrate 1 1 faces each other, that is, they are made to incline 
so that each target 12a and 12b may approach a substrate 1 1 in an outside [ edge / that / inside ] edge, 
and are arranged. Although a membrane formation rate becomes quick, and thickness distribution of the 
spatter film becomes large by the part with a far distance between T/S in a part with a near distance 
between a target and a substrate (distance between T/S) since a membrane formation rate becomes slow 
when such an oblique incidence target is used When the oblique incidence targets 12a and 12b of a 
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couple are used as mentioned above As shown in drawing 3 , spatter film 13a fi-om left target 12a and 
spatter film 13b from right target 12b are compounded, thickness distribution is small and the spatter 
film 13 excellent in homogeneous membrane thickness nature is obtained. Therefore, it is possible to 
optimize the thickness distribution which met crosswise within a substrate side till the place which 
attains ideal homogeneity according to this invention. Can make it less than **1% of thickness 
distribution, and it combines with suppressing the thickness distribution which met the travelling 
direction of a substrate by adoption of the passage type membrane formation approach within ** 1%. 
The thickness homogeneity which was excellent along the cross direction can be attained without 
spoiling the high throughput which the passage type membrane formation approach originally has. 
[0014] In addition, in this invention, that for which what used DC power supply used the RF generator is 
sufficient as the sputtering approach, and it may be a magnetron sputtering method, and is not limited 
especially. In this invention, the range of a spatter particle can be changed by changing spatter ** also in 
spatter process, thickness distribution can be changed, and thickness distribution can be fiirther changed 
by changing arrangement and reinforcement of a magnetron. However, only by using one oblique 
incidence target, although it can become the factor which changes thickness distribution by any [ these ] 
approach, even if attaining field intima thickness homogeneity arranges a target to a substrate like before 
difficult at parallel, similarly field intima thickness homogeneity is not attained. When arranging in the 
mode which mentioned the oblique incidence target of a couple above according to this invention, good 
field intima thickness homogeneity can be attained for the first time. However, in this invention, it is 
arbitrary for it not to be restricted to carrying out lot arrangement of the oblique incidence target of a 
couple, but to arrange two or more sets of oblique incidence targets of a up Norikazu pair. 
[0015] Although whenever [ tilt-angle / of the above-mentioned targets 12a and 12b ] is selected 
suitably, here As shown in drawing 4 , theta whenever [ tilt-angle ] (include angl ^pf the directio n of a 
right angle of a substrate side, and the direction of a right angle of a target ri H (] Q ^d^ gree^ 
Especiall y, it can select inr 15)45 degrees, and es pfid ally the distanc e L betweeniy SLidistance between 
the center section of the t^l'ff^^ ^ gnhgtra te") can be select ed mml J 0-u uumni^ 

[0016] Moreover, altKough the migration (progress) rate ot the above-mentioned ^HtasBm 1 1 is also 
selected suitably, it is [ second ] usually l-30mm/second especially 0.1-lOOmm /. 
[0017] In addition, especially the ingredient of a substrate or a target is not restricted but can be chosen 
according to an application etc. For example, although this invention approach is used suitable for a 
fabrication of a photo mask etc., a quartz substrate, a low-thermal-expansion-glass substrate, a fluorite 
substrate, etc. can be used in this case, and Cr, Ta, W, MoSi, WSi(s), these oxides, etc. can be used as a 
target. 
[0018] 

[Example] Although an example and the example of a comparison are shown and this invention is 
explained concretely hereafter, this invention is not restricted to the following example. 
[0019] [An example and example of a comparison] The spatter film was formed to the 6 inch Tsunoishi 
[ Hidemoto ] plate (trade name: SZS6025, Shin-Etsu Chemical Co., Ltd. make) using drawing 5 and the 
sputtering system shown in 6. In addition, in drawing 5 , 20 is a spatter room, 21 is a load lock chamber, 
and in each spatter room 20, as shown in drawing 6 , the 5 inch x20 inch oblique incidence chromium 
targets 23a and 23b of a couple were arranged at the quartz substrate 22 bottom, respectively. In this 
case, the substrate bearer rate presupposed that 7mm/a second is fixed, using DC magnetron sputtering 
method, 10 W/cm2 and Ar gas were used, spatter ** set charge power density to 0.1 Pa, and the substrate 
temperature at the time of membrane formation set it constant 150 degrees C. 

[0020] About lOOOA of Cr film was formed on the substrate, and the field intima thickness distribution 
was measured by the ellipsomter GESP5 (with Grazing X-ray) by the sow plastic company. The 
measuring point of substrate side intima thickness distribution is shown in drawing 7 . 13 measurement 
was measured at intervals of 10mm in the direction vertical to the substrate travelling direction A. A 
result is shown in a table 1 . 

[0021] In addition, when one oblique incidence target (right target) is used in the above-mentioned 
equipment for a comparison (example 1 of a comparison), the result at the time of using a parallel plate 
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mold in-line sputtering system (example 2 of a comparison) is shown. 
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[0023] 

[Effect of the Invention] According to this invention, field intima thickness distribution of a substrate is 
improved and the thickness homogeneity which was excellent in the spatter film can be attained. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While moving a substrate at a predetermined rate in the spatter interior of a room, form in the 
above-mentioned substrate front face the spatter film by the spatter particle from the target arranged in 
the above-mentioned spatter interior of a room. In the formation approach of the spatter film for a 
substrate, while arranging the target of a couple in right and left along the direction of a right angle to 
the migration direction of the above-mentioned substrate The formation approach of the spatter film for 
the substrate characterized by inclining, arranging the target of these couples to a substrate side, 
respectively in the condition that the field by the side of a substrate faces mutually, and performing 
spatter membrane formation. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/27/06 



